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Title of the Invention D-1521 
AIRBAG APPARATUS 

Background of the Invention and Related Art Statement 
5 [0001] The present invention relates to an airbag apparatus 
for protecting an occupant in a vehicle in case of a side 
collision, a roll over, and the like. More specifically, the 
present invention relates to an airbag apparatus having an airbag 
with an interior divided into a plurality of chambers. 

10 [0002] An airbag apparatus for a side collision is known in 
which an airbag is deployed at a side of an occupant by a gas 
inflator, so that the deployed airbag receives the occupant. 
[0003] Japanese Patent Publication (Kokai) No. 2000-177527 has 
disclosed a configuration in which a lower portion of an airbag 

15 is deployed with an internal pressure higher than that of an 
upper portion for receiving a lumbar region, or a middle part, of 
the occupant. 

[0004] Fig. 15 is a side view of a seat having the airbag 
apparatus for a side collision disclosed in Japanese Patent 
20 Publication (Kokai) No. 2000-177527, and Fig. 16 is an enlarged 
cross sectional view of a portion 16 in Fig. 15. 

[0005] An airbag 18 is divided into an upper chamber 20 and a 
lower chamber 22 by a seam 24. A rear end of the seam 24 is 
slightly away from a rear edge of the airbag 18, and a 

25 cylindrical tubular housing 30 is arranged at a gap or space 
between the rear end of the seam 24 and the rear edge of the 
airbag 18. A rod-shaped gas generator 36 is disposed in the 
tubular housing 30. Upper and lower ends of the tubular housing 
30 are provided with pipe clips 32 and 34, so that the gas 

30 generator 36 is fixed with the pipe clips 32 and 34. The pipe 
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clips 32 and 34 seal between the gas generator 36 and the tubular 
housing 30. The pipe clips 32 and 34 are attached to mounting 
positions 26 on a seatback 14. 

[0006] The tubular housing 30 is provided with outlet ports 42 
5 for the upper chamber for allowing gas to flow from the gas 
generator 36 into the upper chamber 20 and outlet ports 44 for 
the lower chamber for allowing gas to flow into the lower chamber 
22. An opening area of the outlet ports 44 for the lower chamber 
is larger than an opening area of the outlet ports 42 for the 
10 upper chamber. Therefore, when the gas generator 36 is activated, 
the airbag 18 is inflated with an internal pressure of about 0.5 
bar for the upper chamber 20 and an internal pressure of about 
1.5 bar for the lower chamber 22. 

[0007] In the airbag apparatus for a side collision disclosed 

15 in Japanese Patent Publication (Kokai) No. 2000-177527, the 
tubular housing 30 is used. Therefore, when the lower chamber 22 
of the deployed airbag 18 receives the occupant, the gas in the 
lower chamber 22 flows through the tubular housing 30 into the 
upper chamber 20. Therefore, it is difficult to maintain the gas 

20 pressure in the lower chamber for a long time. 

[0008] Further, in the airbag apparatus for a side collision 
disclosed in Japanese Patent Publication (Kokai) No. 2000-177527, 
a space is formed between the rear end of the seam 24 and the 
rear edge of the gas distributor 30. Accordingly, the gas leaks 

25 from the lower chamber 22 with a higher inner pressure to the 
upper chamber 20 with a lower inner pressure. Therefore, the gas 
pressure of the lower chamber 22 decreases relatively quickly. 
[0009] In view of the problems described above, the present 
invention has been made, and an object of the present invention 

30 is to provide an airbag apparatus in which a gas pressure in a 
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lower chamber is maintained at a high pressure for a sufficiently 
long time, 

[0010] Further objects and advantages of the invention will be 
apparent from the following description of the invention. 

5 

Summary of the Invention 

[0011] According to the first aspect of the present invention, 
an airbag apparatus includes an airbag including an occupant-side 
surface facing an occupant when deployed, and a vehicle-body-side 

10 surface opposite to the occupant-side surface, and having an 
interior divided into a plurality of chambers including at least 
two chambers, i.e. an upper chamber and a lower chamber; a gas 
generator for deploying the airbag; and a gas distributor 
enclosing the gas generator and including outlet ports for 

15 allowing gas from the gas generator to flow into at least the 
upper chamber and the lower chamber. The outlet port of the gas 
distributor for the lower chamber has an opening larger than that 
of the outlet port thereof for the upper chamber, and a check 
valve is provided for preventing the gas from flowing from the 

20 lower chamber to the upper chamber. 

[0012] In the first aspect of the present invention, the 
airbag apparatus has the outlet port for the lower chamber having 
an opening larger than that of the outlet port for the upper 
chamber. Therefore, the lower chamber is deployed earlier than 

25 the upper chamber, and an internal pressure of the lower chamber 
is higher than that of the upper chamber. In addition, the gas 
is prevented from flowing from the lower chamber to the upper 
chamber by the check valve. Therefore, the pressure in the lower 
chamber is maintained at a high level for a long time. The 
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airbag apparatus can protect the occupant in the case of not only 
a side collision, but also an overturn. 

[0013] According to the first aspect of the present invention, 
the gas distributor is formed of a sheet wrapping the gas 
5 generator. The outlet port of the gas distributor for the lower 
chamber extends toward the lower chamber more than the gas 
generator, so that the extended portion constitutes the check 
valve. With this construction, the gas distributor includes the 
check valve, thereby making the configuration simple and reducing 

10 a manufacturing cost. 

[0014] According to the first aspect of the present invention, 
the sheet may be rolled in a cylindrical shape. One edge of the 
sheet overlaps the other edge thereof, and a mounting member of 
the gas generator passes through the overlapped edges. With this 

15 configuration, the gas distributor can be constructed just 
through rolling the flat sheet into a cylindrical shape and 
passing the mounting member (for example a bolt) of the gas 
generator through the edges. Accordingly, it is possible to 
significantly simplify a process of manufacturing the gas 

20 distributor. 

[0015] According to the first aspect of the present invention, 
preferably, a bent unit may be provided for allowing the gas to 
flow from the upper chamber to an outside of the airbag. When 
the gas flows out from the upper chamber through the bent unit, 
25 it is possible to absorb an impact on the occupant crushing into 
the upper chamber. 

[0016] According to the second aspect of the invention, an 
airbag apparatus includes an airbag including an occupant-side 
surface facing an occupant when deployed and a vehicle-body-side 
30 surface opposite to the occupant-side surface, and having an 
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interior divided into a plurality of chambers including at least 
two chambers, i.e. an upper chamber and a lower chamber; a gas 
generator for deploying the airbag; and a communicating portion 
for communicating the upper chamber and the lower chamber. A 
5 check valve is also provided for preventing gas from flowing from 
the lower chamber to the upper chamber. 

[0017] In the second aspect of the present invention, the 
airbag apparatus includes the check valve for preventing the gas 
from flowing from the lower chamber to the upper chamber. 
10 Therefore, the pressure in the lower chamber is maintained at a 
high level for a long time. 

[0018] According to the second aspect of the invention, it is 
also possible to provide a vent unit for allowing the gas to flow 
out from the upper chamber to an outside of the airbag. 

15 [0019] According to the second aspect of the invention, the 
occupant-side surface and the vehicle-body-side surface are 
joined, and a partitioning joint line extending linearly defines 
the plurality of the chambers. A part of the partitioning joint 
line is positioned away from one side edge of the airbag to form 

20 the communicating portion in the airbag. A part of the check 
valve is attached to the occupant-side surface and the vehicle- 
body-side surface by the partitioning joint line. With this 
configuration, it is possible to make a mounting structure of the 
check valve simple and make a manufacturing process easy. 

25 [0020] According to the third aspect of the present invention, 
an airbag device includes an airbag having an interior separated 
into a plurality of chambers including an upper chamber and a 
lower chamber by at least one separating means; a cylindrical gas 
generator disposed in the airbag; and a cylindrical gas 

30 distributor disposed in the airbag for holding the gas generator 
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therein and having outlets for introducing gas to the upper 
chamber and the lower chamber from the gas generator. The airbag 
has a hole at a vicinity of the gas distributor. Sealing means 
seals a periphery of the hole in an airtight manner, and is 
5 connected with at least one of the separating means. A clamp 
member is disposed around the gas distributor through the hole at 
an outside of the airbag, and presses the airbag against a 
periphery of the gas distributor. 

[0021] In the third aspect of the present invention, the 
10 airbag device has the separating means connected with the sealing 

means at the periphery of the hole. Further, the clamp member 

presses and fixes the side of the hole to the gas distributor. 

With this configuration, it is possible to eliminate a gap in a 

conventional device, so that the upper chamber is separated from 
15 the lower chamber in a highly airtight manner. Accordingly, an 

inner pressure of the lower chamber is maintained sufficiently 

high for a longer period of time. 

[0022] According to the third aspect of the present invention, 
the airbag device may include at least one middle chamber between 
20 the upper chamber and the lower chamber. In such a case, it is 
possible to directly supply the gas to the middle chamber from 
the gas distributor. As a result, it is possible to quickly 
inflate the middle chamber of the airbag. 

[0023] According to the third aspect of the present invention, 
25 the gas may flow into the middle chamber via the upper chamber. 
As a result, when the occupant contacts the upper chamber, the 
gas gradually flows into the middle chamber from the upper 
chamber so as to absorb an impact on the occupant. 
[0024] According to the third aspect of the present invention, 
30 a plurality of holes may preferably be provided along the gas 
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distributor so that each of the holes is connected with the 
respective separating means to form the middle chamber. In this 
case, a gas outlet for the middle chamber may be provided in the 
gas distributor between the separating means. Accordingly, it is 
5 possible to directly supply the gas to the middle chamber from 
the gas distributor. 

[0025] According to the third aspect of the present invention, 
a plurality of the separating means may be connected with a 
common hole, and the middle chamber is provided between the 
10 separating means. In this case, the gas is introduced to the 
middle chamber via, for example, the upper chamber. With this 
configuration, it is possible to reduce the number of holes. 

Brief Description of the Drawings 
15 [0026] Fig. 1 is a perspective view of a seat of a vehicle 
provided with an airbag apparatus for a side collision according 
to the first aspect of the invention; 

Fig. 2(a) is a cross sectional view taken along line 2(a)- 
2(a) in Fig. 1, and Fig. 2(b) is a cross-sectional view taken 
20 along line 2(b) -2(b) in Fig. 2(a); 

Fig. 3 is a cross sectional view taken along line 3-3 in Fig. 
2 (a) ; 

Fig. 4 is a perspective view of a gas distributor used for 
the airbag apparatus; 
25 Fig. 5 is a perspective view of a gas generator and a holder 

of the airbag apparatus; 

Fig. 6 is a cross sectional view taken along line 6-6 in Fig. 

5; 
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Fig, 7 is a perspective view of a seat of a vehicle provided 
with an airbag apparatus for a side collision according to the 
second aspect of the invention; 

Fig. 8(a) is a cross-sectional view taken along line 8(a)- 
5 8(b) in Fig. 7, Fig. 8(b) is a cross-sectional view taken along 
line 8(b) -8(b) in Fig. 8(b), and Fig. 8(c) is a cross-sectional 
view taken along line 8(c) -8(c) in Fig. 8(a); 

Fig. 9(a) is a perspective view of a check valve used in the 
airbag in Fig. 7, and Fig. 9(b) is a perspective view in 
10 operation; 

Fig. 10 is a cross-sectional view of a modified embodiment 
of the airbag of the second aspect of the invention; 

Fig. 11(a) is a perspective view of a seat of a vehicle 
provided with an airbag apparatus according to the third aspect 
15 of the invention, and Fig. 11(b) is a side view of the airbag; 

Fig. 12(a) is a sectional view taken along line 12 (a) -12 (a) 
in Fig. 11(b), and Fig. 12(b) is a sectional view taken along 
line 12(b)-12(b) in Fig. 11(b); 

Fig. 13 is a side view of a modified embodiment of the 
20 airbag of the third aspect of the invention; 

Fig. 14 is a side view of another modified embodiment of the 
airbag of the third aspect of the invention; 

Fig. 15 is a side explanatory view of a conventional airbag 
apparatus; and 

25 Fig. 16 is an enlarged cross sectional view of a portion 16 

of Fig. 15. 

Detailed Description of Preferred Embodiments 

[0027] Hereunder, embodiments of the first aspect of the 
30 present invention will be explained with reference to the 
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accompanying drawings. Fig. 1 is a perspective view of a seat of 
a vehicle provided with an airbag apparatus for a side collision 
according to the present invention. Fig. 2(a) is a cross 
sectional view taken along line 2 (a) -2 (a) in Fig. 1, and Fig. 
5 2(b) is a cross-sectional view taken along line 2(b) -2(b) in Fig. 
2(a). Fig. 3 is a cross sectional view taken along line 3-3 in 
Fig. 2(a). Fig. 4 is a perspective view of a gas distributor 
used for the airbag apparatus. Fig. 5 is a perspective view of a 
gas generator and a holder of the airbag apparatus. Fig. 6 is a 

10 cross sectional view taken along line 6-6 in Fig. 5. 

[0028] As shown in Fig. 1, an airbag 1 is constructed to be 
deployed along a window side of a seat 10. The seat 10 is 
provided with a seat cushion 11, a seat back 12, and a headrest 
13. A case (not shown) of an airbag apparatus is mounted to a 

15 side of the seatback 12. The airbag 1 is folded and stored in 
the case, and is covered with a module cover (not shown) . 
[0029] The airbag 1 has a bag shape, and is formed of two 
sheet members such as cloth, resin sheet, or the like (cloth in 
this embodiment) with peripheral edges stitched together. An 

20 interior of the airbag is divided into a lower chamber la at a 
lower side and an upper chamber lb at an upper side by a linear 
connected portion (seam in this embodiment) 2. The seam 2 
connects an occupant-side surface lp and a vehicle-body-side 
surface lq at a side opposite to the occupant-side surface lp of 

25 the airbag 1. The seam 2 has a shape of substantially like 
number six with a looped portion 2a. 

[0030] As shown in Fig. 2(a), a rear end of the looped portion 
2a of the seam 2 extends upwardly away from a rear edge of the 
airbag 1. A communicating portion is formed at a portion between 
30 the looped portion 2a and the rear edge of the airbag 1 for 
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communicating the upper chamber lb and the lower chamber la. A 
front edge of the seam 2 is connected to the front edge of the 
airbag 1. 

[0031] A gas distributor 6A is disposed at the communicating 
5 portion, and a rod-shaped gas generator 3 is disposed in the gas 
distributor 6A. A substantially square heat-resistant cloth is 
rolled into a cylindrical shape, and one edge thereof is 
overlapped with the other edge to form the gas distributor 6A. 
Bolt insertion holes (or slits) are formed at the overlapped 

10 portion. Bolts 7c (described later) are inserted into the bolt 
insertion holes, so that the cloth is maintained to have a 
cylindrical shape. The cylindrical gas distributor 6A is 
disposed so that an axial direction of the cylinder is aligned in 
a vertical direction. The gas distributor 6A has an outlet port 

15 at a top thereof at a side of the upper chamber, and the outlet 
port is narrowed by a seam 6a. The outlet port at a side of the 
lower chamber has an opening larger than that the outlet port of 
the upper chamber. 

[0032] The gas generator 3 is disposed so that a longitudinal 
20 direction thereof is aligned in the vertical direction. The gas 
generator 3 is provided with a gas injecting section 3b at a 
lower end thereof. 

[0033] An inflator holder (hereinafter referred to as a 
holder) 7 holds the gas generator 3. The holder 7 includes a 
25 main plate portion 7a in a plate shape and two band portions 7b 
in C-shape, and bolts 7c project from the band portions 7b. The 
gas generator 3 is clamped between the main plate portion 7a and 
the band portions 7b. The bolts 7c pass through the main plate 
portion 7a and project to a side opposite to the band portions 7b. 
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[0034] As described above, the bolts 7c pass through the bolt 
insertion holes formed at the both edges of the cloth 
constituting the gas distributor 6A and the rear edge of the 
airbag 1, and project toward a backside of the airbag 1. The 
5 bolts 7c are secured to the case of the airbag apparatus with 
nuts. Accordingly, the gas generator 3 and the airbag 1 are 
attached to the case. 

[0035] The gas generator 3 is entirely disposed in the gas 
distributor 6A. A lower portion of the gas distributor 6A 
10 extends downwardly more than a lower end of the gas generator 3, 
and constitutes a check valve 6c. 

[0036] When the gas generator 3 is activated to eject the gas, 
the gas distributor 6A is inflated into a substantially 
cylindrical shape as shown in Fig. 3(b). The gas is distributed 

15 through the gas distributor 6A into the lower chamber la and the 
upper chamber lb, and the airbag 1 is deployed. In this case, an 
outer peripheral surface of the gas distributor 6A closely 
contacts the occupant-side surface lp and the vehicle-body-side 
surface lq. Accordingly, the gas does not pass between the outer 

20 surface of the gas distributor 6A and the occupant-side surface 
lp and the vehicle-body-side surface lq. The outer surface of 
the gas distributor 6A may be joined with the occupant-side 
surface lp and the vehicle-body-side surface lq by adhesion or 
stitching. The upper chamber lb is provided with a vent hole 5. 

25 [0037] In the airbag apparatus thus constructed, when the 

vehicle encounters a side collision or overturn, the gas 
generator 3 is activated to eject the gas. The gas flows from 
the gas generator 3 to the lower chamber la and the upper chamber 
lb to deploy the chambers la and lb, respectively. Accordingly, 

30 as shown in Fig. 1, the airbag 1 deploys along the window side of 
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the seat 10. The outlet port of the gas distributor 6A for the 
lower chamber is larger than the outlet port for the upper 
chamber, and the gas injection port of the gas generator 3 is 
disposed at the lower end of the gas distributor 6. Therefore, 
the lower chamber la deploys earlier with a higher internal 
pressure as compared with the upper chamber lb. 

[0038] In this airbag apparatus, the upper chamber lb is 

provided with a vent hole 5. Therefore, when the occupant 
crushes into the upper chamber lb, the gas in the upper chamber 
lb flows out through the vent hole 5, thereby absorbing an impact 
on the occupant. Even when the body of the occupant crushes into 
the lower chamber la, the check valve 6c blocks communication 
between the lower chamber la and the upper chamber lb. In other 
words, when the gas tries to flow from the lower chamber la 
through the gas distributor 6A to the upper chamber lb, the lower 
portion of the gas distributor 6A formed of cloth (check valve 
6C) is overlapped with each other so as to close the port to 
prevent the gas from flowing out. Consequently, the gas pressure 
in the lower chamber la is held at a high level, thereby holding 
a middle portion of the occupant for a long time. 

[0039] In the embodiment described above, the interior of the 

airbag 1 is divided into two chambers, i.e. the upper chamber lb 
and the lower chamber la. Alternatively, the airbag may be 
divided into three chambers or more, as shown in Fig. 10 
explained later. The number or the positions of the check valves 
is not limited to the embodiment. 

[0040] As described above, according to the first aspect of 
the present invention, the airbag apparatus can maintain the gas 
pressure in the lower chamber at a high level for a long time. 
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[0041] Hereunder, embodiments according to the second aspect 
of the present invention will be described with reference to the 
accompanying drawings. Fig. 7 is a perspective view of a seat of 
a vehicle provided with an airbag apparatus according to the 
5 embodiment. Fig. 8(a) is a cross-sectional view taken along line 
8 (a) -8 (a) in Fig. 7; Figs. 8(b) and 8(c) are cross-sectional 
views taken along line 8(b) -8(b) and line 8(c) -8(c) in Fig. 8(a), 
respectively. Figs. 9(a) and 9(b) are perspective views of a 
check valve. 

10 [0042] As shown in Fig. 7, an airbag 1 is constructed to be 
deployed along the window side of the seat 10. The seat 10 is 
provided with the seat cushion 11, the seatback 12, and the 
headrest 13. A case (not shown) of an airbag apparatus for a 
side collision is mounted to the side of the seatback 12. The 

15 airbag 1 is folded and stored in the case, and is covered with a 
module cover (not shown) . 

[0043] The airbag 1 has a bag shape, and is formed of two 
sheet members such as cloth, resin sheet, or the like (cloth in 
this embodiment) with peripheral edges thereof stitched together. 

20 The interior thereof is divided into a lower chamber la at the 
lower side and an upper chamber lb at the upper side by a linear 
connected portion (seam in this embodiment) 2. The seam 2 
connects the occupant-side surface lp and the vehicle-body-side 
surface lq at a side opposite to the occupant-side surface lp of 

25 the airbag 1. The seam 2 has a shape substantially like a number 
six with a looped portion 2a. 

[0044] As shown in Fig. 8(a), a rear end of the looped portion 
2a of the seam 2 extends upwardly away from a rear edge of the 
airbag 1. A communicating portion is formed at a portion between 
30 the looped portion 2a and the rear edge of the airbag 1 for 



communicating the upper chamber lb and the lower chamber la. A 
front edge of the seam 2 is connected to a front edge of the 
airbag 1. 

[0045] A check valve 6B is disposed at the communicating 
5 portion, and a rod-shaped gas generator 3 is disposed therein. 
The gas generator 3 is disposed so that a longitudinal direction 
thereof is aligned in a vertical direction. The gas generator 3 
is provided with gas injecting sections 3b at an upper and a 
lower ends thereof. The gas injecting section may be provided at 

10 only one end. 

[0046] Two stud bolts 3a and 3a project from the gas generator 
3. The stud bolts 3a and 3a pass through the check valve 6B and 
the rear edge of the airbag 1, and project toward a backside of 
the airbag 1. The stud bolts 3a and 3a are fixed to the case of 

15 the airbag apparatus with nuts. Accordingly, the gas generator 3 
and the airbag 1 are fixed to the case. 

[0047] As shown in Figs. 9(a) and 9(b), two sheets 6a are 
overlapped, and both sides of the two sheets are stitched with 
seams 6b to form the check valve 6B. It is also possible to fold 

20 one sheet and stitch one side thereof. 

[0048] The occupant-side surface lp and the vehicle-body-side 
surface lq are stitched together with a side of the check valve 
6B at a front side of the airbag through the looped portion 2a of 
the seam 2. The occupant-side surface lp and the vehicle-body- 

25 side surface lq are stitched with a side of the check valve 6B at 
a rear side of the airbag through the seam stitching the 
occupant-side surface lp and the vehicle-body-side surface 
together along the peripheral edge of the airbag 1. 
[0049] Most part of the gas generator 3 is disposed in the 

30 check valve 6B. Only an upper end portion thereof projects 
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upwardly from the check valve 6B, and is exposed in the upper 
chamber lb. When the gas generator 3 is not in operation, the 
sheets 6a of the check valve 6B are overlapped with each other as 
shown in Fig. 9(a). 

[0050] As shown in Fig. 9(b), when the gas generator 3 is 
activated and the gas is ejected, the check valve 6B is inflated 
into a substantially cylindrical shape to allow the gas to pass 
through the check valve 6B. In this case, an outer peripheral 
surface of the check valve 6B closely contacts the occupant-side 
surface lp and the vehicle-body-side surface lq, so that the gas 
is prevented from passing between the outer surface of the check 
valve 6B, and the occupant-side surface lp and the vehicle-body- 
side surface lq. The outer surface of the check valve 6B may be 
joined with the occupant-side surface lp and the vehicle-body- 
side surface lq by adhesion or stitching. The upper chamber lb 
is provided with a vent hole 5. 

[0051] In the airbag apparatus thus constructed, when the 
vehicle encounters a side collision or overturn, the gas 
generator 3 is activated to eject the gas. The gas flows from 
the gas generator 3 to the lower chamber la and the upper chamber 
lb to deploy the chambers la and lb, respectively. Accordingly, 
as shown in Fig. 7, the airbag 1 deploys along the window side of 
the seat 10. 

[0052] In the airbag apparatus, the upper chamber lb is 

provided with the vent hole 5. Therefore, when the occupant 
crushes into the upper chamber lb, the gas in the upper chamber 
lb flows out through the vent hole 5, thereby absorbing the 
impact on the occupant. Even when the body of the occupant 
crushes into the lower chamber la, the check valve 6B blocks the 
communication between the lower chamber la and the upper chamber 



lb. Therefore, the gas pressure in the lower chamber la is held 
at a high level, thereby holding a middle part of the occupant 
for a long time. 

[0053] In the embodiment described above, the interior of the 
5 airbag 1 is divided into two chambers, i.e. the upper chamber lb 
and the lower chamber la. Alternatively, the airbag may also be 
divided into three chambers or more. Fig. 10 is a cross- 
sectional view showing an airbag 1A provided with a substantially 
lateral U-shaped seam 2A in the airbag, and a middle chamber lc 

10 is formed between the upper chamber lb and the lower chamber la. 

[0054] A front edge of the seam 2A is joined to the front edge 
of the airbag 1A. The seam 2A is provided with an open section 7 
for communicating the upper chamber lb and the middle chamber lc. 
Other features of the airbag 1A are the same as those of the 

15 airbag 1 shown in Figs. 7, to 9(a) and 9(b), and thus the 
reference numerals identical to Figs. 7, to 9(a) and 9(b) 
represent the identical parts in Fig. 10. 

[0055] In the embodiment shown in Fig. 10, the check valve 6B 

is provided, so that the gas pressure in the lower chamber lb is 

20 maintained at a high level for a long time. 

[0056] Each embodiment shown above is just an example, and the 
present invention may be modified other than those shown in the 
drawings. For example, four chambers or more may be provided. 
The number or the position of the check valves is not limited to 

25 the above-described embodiments. 

[0057] As described above, according to the second aspect of 
the present invention, the airbag apparatus can maintain the gas 
pressure in the lower chamber at a high level for a long time. 
[0058] Hereunder, embodiments according to the third aspect of 

30 the present invention will be described with reference to the 

16 



accompanying drawings. Fig. 11(a) is a perspective view of an 
automobile seat having a side airbag device according to an 
embodiment. Fig. 11(b) is a side view of an airbag in Fig. 11(a). 
Fig. 12(a) is a sectional view taken along line 12 (a) -12 (a) in 
5 Fig. 11(b), and Fig. 12(b) is a sectional view taken along line 
12(b) -12(b) in Fig. 11(b). 

[0059] As shown in Fig. 11(a), a side airbag 1 is inflated 
along the window side of the seat 10. The seat 10 includes the 
seat cushion 11, the seat back 12, and the headrest 13. A case 
10 (not shown) for the airbag device is provided at one side of the 
seat back 12. The side airbag 1 is folded and stored in the case, 
and covered by a module cover (not shown) . 

[0060] The side airbag 1 includes a pair of sheet panels IP 
formed of, for example, fabric or resin sheet. Peripheries of 
15 the sheet panels IP are stitched together with a thread to form a 
seam 14. An interior of the side airbag 1 is separated into a 
lower chamber la and an upper chamber lb by a seam 15 formed of a 
thread as separating means. 

[0061] A gas distributor 4 having a cylindrical shape is 
20 disposed along a rear inner edge of the side airbag 1 so that an 
axial direction thereof is substantially aligned in a vertical 
direction. A gas generator 3 having a cylindrical shape is 
disposed in the gas distributor 4, so that a longitudinal 
direction thereof is parallel to the axial direction of the gas 
25 distributor 4. A lower end of the gas generator 3 is provided 
with a gas exhaust nozzle. 

[0062] Two stud bolts 3a and 3a protrude from the gas 
generator 3. The stud bolts 3a and 3a pass through the gas 
distributor 4 and the rear edge of the side airbag 1, and 
30 protrude toward a backside of the side airbag 1. The stud bolts 



3a and 3a are fastened to the case (not shown) of the side airbag 
device with nuts. Thus, the gas generator 3, the gas distributor 
4, and the side airbag 1 are fixed to the case. 

[0063] As shown in Fig. 12(b), a space 3S for a gas passage is 
5 provided between an outer surface of the gas generator 3 and an 
inner surface of the gas distributor 4. A gas outlet 4a at the 
lower end of the gas distributor 4 is disposed in the lower 
chamber la, and a gas outlet 4b at the upper end is disposed in 
the upper chamber lb. The gas outlet 4a has a diameter larger 

10 than that of the gas outlet 4b. As shown in the drawing, the gas 
outlet 4a face downwardly, and the gas outlet 4b face upwardly. 
[0064] A hole 5 extending through the panels IP is provided in 
the vicinity of the gas distributor 4 (towards the front of the 
side airbag 1 from the gas distributor 4) . At a periphery of the 

15 hole 5, the panels IP are stitched together in an airtight manner 
with a thread to form a seam 16. The seam 16 is connected with 
the seam 15, which is connected with the seam 14 at the front 
edge of the side airbag 1. 

[0065] A clamp member 6C, such as a band clamp, passes through 
20 the hole 5 to wrap around the gas distributor 4 at the exterior 
of the side airbag 1 so as to tightly secure the side airbag 1 to 
the gas distributor 4. Thus, the upper chamber lb and the lower 
chamber la are completely separated from each other in an 
airtight manner at the periphery side of the gas distributor 4. 
25 [0066] In the airbag device having the structure described 

above, when a vehicle has a side collision or rollover, the gas 
is ejected from the gas generator 3. The gas is distributed from 
the gas outlets 4a and 4b of the gas distributor 4 to the lower 
chamber la and the upper chamber lb to inflate the chambers la 
30 and lb, respectively. As shown in Fig. 11(a), the airbag 1 is 



inflated along the window side of the seat 10. In this case, the 
lower gas outlet 4a has a diameter larger than that of the upper 
gas outlet 4b. Therefore, the lower chamber la receives a larger 
amount of the gas with a higher pressure than the upper chamber 
5 lb. 

[0067] The gas exhaust nozzle of the gas generator 3 is 
disposed at the lower part of the gas generator 3. Thus, the 
lower chamber la receives a larger amount of the gas with a 
higher gas pressure. As a result, the lower chamber la is 
10 inflated at a higher inner pressure to keep a waist of the 
occupant from moving horizontally. The upper chamber lb is 
inflated at an inner pressure lower than that of the lower 
chamber la to receive the upper body of the occupant with a lower 
impact . 

15 [0068] In this embodiment, the seam 15 as the separating means 
is connected with the seams 14 and 16, and the clamp member 6C 
extends through the hole 5 to press the panels IP of the side 
airbag 1 against the periphery of the gas distributor 4 in an 
airtight manner. Therefore, the gas is prevented from leaking 

20 from the lower chamber la to the upper chamber lb, so that the 
gas pressure in the lower chamber la is maintained sufficiently 
high for a longer period of time. 

[0069] In this embodiment, the gas is ejected from the gas 
distributor 4 in the vertical direction to rapidly inflate the 

25 side airbag 1 vertically. The airbag 1 is then inflated in the 
forward direction. The airbag 1 is separated into two chambers, 
i.e. the upper chamber lb and the lower chamber la. 
Alternatively, the airbag 1 may be separated into three or more 
chambers. Fig. 13 and Fig. 14 illustrate embodiments each of 

30 which includes two seams 15A and 15B as the separating means to 
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provide an upper chamber lb, a lower chamber la, and a middle 
chamber lc. 

[0070] A side airbag 1A in Fig. 13 has one hole 5. The seams 
15A and 15B are each connected with a seam 16 formed at the 
5 periphery of the hole 5. The seam 15B separates the upper 
chamber lb from the middle chamber lc, and is provided with a 
communicating portion 7 for linking the two chambers lb and lc. 
Each of the seams 15A and 15B is connected with the seam 14 at 
the front edge of the side airbag 1A. Other features in this 
10 embodiment are similar to those of the above-mentioned embodiment, 
and the similar parts are indicated with the same reference 
numerals . 

[0071] In the side airbag 1A, when the gas generator 3 is in 
operation, the lower chamber la and the upper chamber lb are 

15 inflated. The gas then flows into the middle chamber lc through 
the communicating portion 7 from the upper chamber lb. 
[0072] In the side airbag 1A, the lower chamber la is 

separated from the middle chamber lc and the upper chamber lb in 
an airtight manner so that a high gas pressure in the lower 

20 chamber la is maintained for a long period of time. When the 
vehicle occupant plunges into the inflated upper chamber lb, a 
portion of the gas in the upper chamber lb flows into the middle 
chamber lc so as to absorb the impact of the occupant. 
[0073] In the side airbag IB shown in Fig. 14, two holes 5A 

25 and 5B are provided at different positions vertically along the 
gas distributor 4. A seam 16A at the periphery of the hole 5A is 
connected with the seam 15A. A seam 16B at the periphery of the 
hole 5B is connected with the seam 15B. The seams 15A and 15B 
are each connected with the seam 14 at the front edge of the side 
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airbag IB* The seam 15B is not provided with a communicating 
portion . 

[0074] A gas outlet 4c is provided between the holes 5A and 5B 
in the gas distributor 4 for distributing the gas into the middle 
5 chamber lc. 

[0075] Other features in the side airbag IB are similar to 
those of the side airbag 1, and therefore, the similar parts are 
indicated with the same reference numerals. 

[0076] In this embodiment, when the gas generator 3 is in 

10 operation, the lower chamber la, the middle chamber lc, and the 
upper chamber lb are inflated. The lower chamber la is inflated 
first with a high inner pressure. The lower chamber la is 
separated from the middle chamber lc and the upper chamber lb in 
an airtight manner, so that a high inner pressure in the lower 

15 chamber la is maintained for a long period of time. 

[0077] The gas is directly supplied to the middle chamber lc 
from the gas distributor 4, and is ejected further from the 
outlet 4c provided in the cylindrical surface of the gas 
distributor 4 so as to quickly inflate the middle chamber lc in 

20 the forward direction. 

[0078] Other than the above-mentioned embodiments, the present 
invention may have modifications not shown in the drawings. For 
example, three or more separating seams may be provided to form 
four or more chambers . 

25 [0079] As described above, according to the third aspect of 
the present invention, the airbag can maintain a higher pressure 
of the lower chamber separately formed in the lower part of an 
airbag for a longer period of time. 

[0080] While the invention has been explained with reference 
30 to the specific embodiments of the invention, the explanation is 
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illustrative and the invention is limited only by the appended 
claims . 
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